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InNtroduction

The purpose of this document is to report on the conclusions of the Intelligent
Trangportation Systems (ITS) Early Deployment Study (EDS) for the Des Moines
metropolitan area. The objective of the study was to develop a strategic plan for the
development of appropriate I TS market packages for the Des Moines metropolitan area.
This document is intended to serve as aroad map for the incorporation of ITS applications
in projects that are proposed for future transportation improvements. To do this, the
study makes I TS deployment recommendations for the near term (one to five years into
the future) and provides a framework for medium and long term deployment of ITS
functions in the metropolitan area and sketches a plan for future ITS infrastructure.

The study has been atwo-year effort that progressed through a number of successive
iterative steps to build up to thisreport. Although ultimately the principal product of the
study was to be this technical strategic plan, other less tangible goals of the study were to
increase the level of understanding of TS technology through presentations and
discussions, to build prototype I TS applications, and to develop aforum for members of
the technical community to focus on the role of ITS in the Des Moines metropolitan area.
By building a better understanding of 1TS and even creating champions for ITS in the Des
Moines metropolitan area, the study process actually helped to smooth many of the
institutional issues that commonly stymie ITS deployment.

In the process of conducting the EDS, a number of products were developed. These
included two prototype traveler information systems, methodologies for compiling
transportation system elements inventories and accident data for display and queriesin a
geographic information system (GIS), and a graphic simulation model database for the |-
235 corridor. Also during the process of conducting this study, five maor reports (this
one being the fifth) were developed. It isthe purpose of this report to provide a capstone
to the process and to identify specific ITS functions and infrastructure for development in
the Des Moines metropolitan area.

! The accepted terminology for I TS functions changed during the course of the

study from user services to market packages.
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Institutional Framework for Success

The ITS EDS area was the Des Moines metropolitan area defined by the Des Moines Area
Metropolitan Planning Organization (MPO). The MPO Planning Area includes portions
of Dallas, Madison, Polk, and Warren counties. Within the urban Planning Area, there
were numerous public organizations with responsibilities for the operation and/or
enforcement of transportation facilities and services (state, cities, counties, transit
agencies, airports, police, etc.), along with private travelers and carriers with astake in
transportation services and facilities. Although some ITS market packages may be within
the authority of one organization to implement, TS functions should not be constrained
by organizational authority or jurisdictional boundaries. In fact, many ITS functions are,
by definition, regiona services stretching across metropolitan areas and beyond. For
example, traffic management cuts across al jurisdictional boundaries because traffic
congestion and incidents do not respect jurisdictional lines. Because ITS crosses
boundaries of authority (e.g., police and public works departments), successin
implementing ITS requires first establishing champions of 1TS services within the various
operating agencies and giving one organization the authority to integrate ITS services
across lines of authority (e.g, across police and public works departments) and across
boundaries of local government.

The only transportation agencies with region-wide responsibilities are the MPO, the lowa
Department of Transportation (lowa DOT), and the lowa Department of Public Safety,
lowa State Highway Patrol. Clearly, the MPO and the lowa State Highway Patrol can
serve as champions, partners, and catalysts for development of ITS servicesin the Des
Moines metropolitan area. Because the lowa DOT is the only agency that owns and
operates highway facilitiesin al of the metro area cities and counties in the study areg, it is
recommended that the lowa DOT take the lead in developing the systems to support ITS
market packages emanating from its core highway facilities in the Des Moines
metropolitan area. That is not to say that only users of lowa DOT highways will benefit
from ITS technology. Figure 1-1 shows functional classifications of highways likely to
benefit from the deployment of ITS technology in the metropolitan area. While the lowa
DOT owns and maintains more of these roads than any of the local agencies, al the
jurisdictions must partner together to successfully implement ITS.

Table 1-1 further emphasizes the need for cooperation among agencies and jurisdictions
and gives some indication of the potential relative importance of ITS to each of these
jurisdictions. For example, about one half of the highways in urban areas classified as
municipa arterials or higher (160 miles) are located within the boundaries of the City of
Des Moines, while roughly one third of the urban area s roadways to benefit from ITS are
located in the City of Des Moines; 12 percent of the highways to benefit from ITS arein
the City of West Des Moines, and eight percent are City of West Des Moines municipa
arterias.
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Figure 1-1 Highways Potentially Benefiting From ITS Services in Des Moines Area

Table 1-1 Roadways Benefiting From ITS By Jurisdiction (in miles)

Primary Roads Total | Municipal
Interstate Freeway |Expressway| Arterial | Arterial | Primary | Arterial | Totals JPercent
SQUOCCIOL
Des Moines 8.92 5.07 5.17 10.55 22.94 52.65 107.53 | 160.18 | 54.42
\West Des Moines 9.30 1.00 10.3 24.92 35.22 | 11.97
[Ankeny 3.77 8.76 12.53 8.49 21.02 7.14
Urbandale 6.38 .0.19 2.6] 6.57 12.96 19.53 6.64
Johnston 10.87 10.87 3.69
Clive 1.0 5.77 6.77 4.01 10.78 3.66
Pleasant Hill 0.63 2.69 1.31 4.63 2.33 6.96 2.36
Bondurant 3.19 2.64] 5.83 1.06 6.89 2.34
Grimes 2.17 1.44] 3.61 1.31 4.92 1.67
\Waukee 2.65] 2.65 1.12 3.77 1.28
Altoona 0.8 1.04] 1.04 2.70 3.74 1.27
Norwalk 2.88 2.88 0.78] 3.66 1.24
Polk City 2.49 2.49 2.49 0.85
\Windsor Heights 0.76 0.76 1.66 2.42 0.82
Carlisle 0.68 0.68 1.21 1.89 0.64
Cumming 0
City Totals 30.13 5.70 11.05 14.59 51.92 113.39 180.95 |294.34 ] 100
Unincorporated 31.02 3.99 3.68 17.40 24.98 81.07 81.07
lowaDOT 49.6 7.7 5.7 29.5 65.4 157.9 157.9
Totals, Metro Area 110.75 17.39 20.43 61.49 142.3 352.36 180.95 | 533.31




Working hand in hand with local governments in the region, other related state
agencies, and other private stakeholders, the lowa DOT is the obvious candidate to be the
lead developer of the region-wide core I TS infrastructure and programs.

Conceptual Framework for ITS Architecture

I TS applies advanced technology, computers, information systems, and improved
processes to deliver services that allow personal and commercia travelers to make more
informed decisions and enable travelers and operators of transportation systems or
services to better manage their vehicle or transportation system. Although the numerous
transportation stakeholders have a variety of perspectives on transportation services and
facilities, clearly al of them want to promote economic vitality and enhance the quality of
life by maximizing traveler and freight mobility while minimizing the related temporal,
psychological, economic, safety, and environmental costs. ITSisatool that supplements
and enhances conventional transportation improvements (e.g., widening highways) to
achieve these desired results; in fact, ITS may be critical to providing adequate
transportation systems or services in situations where conventional improvements are
necessarily limited or unfeasible.

The basisfor ITS functions is the concept of increasing mobility and reducing
transportation costs through improved transportation services. Thus ITS functions
provide the conceptual framework for ITS market packages, which are specific efforts to
improve transportation service. ITS functions, for example, are to provide travelers and
commercial vehicle operators with accurate and timely route choice and travel time
information, to provide traffic management resulting in more efficient use of highway
capacity, and to provide transit patrons with current vehicle arrival information. These
functions are made real through ITS market packages, which are supported in turn
through the use of ITS infrastructure. Thus, ITS functions (e.g., better traveler
information, improved traffic management, better intermodal information, etc.) provide the
conceptual framework that drives ITS market packages and the ITS infrastructure and
strategies necessary to provide these services. Figure 1-2 illustrates how the conceptual
framework for ITSisdriven by the goa to maximize mobility and to minimize costs and
how thisin turn drives the specific needs for ITS infrastructure and market packages.

The physical ITS infrastructure provides the technology tools to collect and process
transportation data. 1TS technology infrastructure measures the condition of the highway
system and transit through a variety of surveillance systems. The condition data are then
brought to a processing facility to be fused to create meaningful information to support
the delivery of ITS functions. Although processed transportation-system condition data
may be distributed to and used by a variety of agencies and organizations within the
region, an architecture that allows data to be fused at a central point facilitates the

4
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® Economic Processing

<>

® Environmental

Figure 1-2 Conceptual Architecture

development of information across lines of authority (e.g., policy data, traffic condition
data, and transit vehicle data) and across jurisdictional boundaries. By fusing data across
lines of authority and jurisdiction, the resulting information becomes richer, providing
more complete and meaningful information regarding the entire transportation system.
The core of the fusing or processing capabilities is the metropolitan Traffic Management
Center (TMC). The ITSinfrastructureisillustrated by the right-hand circle in Figure 1-2.

The ITS infrastructure (i.e., surveillance, communications, and condition data processing)
deliversinformation to support I TS market packages (i.e., incident management, traffic
management, traveler information, etc.). Asshown in Figure 1-2, ITS market packages
are really the union of ITS concepts and ITS infrastructure. It is through the union of
ITS concepts (e.g., better traveler information leading to greater mobility) and the use of

advanced transportation technologies (i.e., ITS infrastructure) that ITS market packages
may be redlized.



Through the course of the Early Deployment Study, the desired functionality of ITS
systems in the Des Moines metropolitan area was identified. The study, conducted under
the direction of the steering committee (consisting of regional stakeholders), found that
the following functions are desirable:

e improving mobility in the urban area by more quickly removing incidents

e providing travelers with better and more current information so they can make better
driving choices

® improving the management of traffic in high accident locations to reduce costs

® providing other functions to improve mobility and reduce costs in the Des Moines
metropolitan area

It is the purpose of this report to recommend deployment of ITS surveillance,
communication, and processing infrastructure in the short term and to provide a
framework for ITS infrastructure deployment in the medium and long term. The
suggested I TS infrastructure provides the tools to support the delivery of ITS market
packages that serve the desirable functions identified above; therefore, the study will
recommend steps stakeholders can take to make these market packages operational.
However, it is the responsibility of the regional stakeholders and a requirement for future
design-level studies to assign responsibilities, develop institutional and operational
agreements between organizations, and provide resources to deliver the desired ITS
market packages.

Unlike larger urban areas, the Des Moines metropolitan area transportation system has not
become clogged by congestion. Des Moines area freeways, transit services, and arterial
streets provide arelatively good level of service. Thisimpliesthat Des Moines
metropolitan area, unlike more congested urban areas, is not motivated to develop ITS
market packages to avoid or mitigate large investments in capacity improvements to
temper burgeoning congestion. Instead, the region has the opportunity to build up and
target I TS infrastructure strategically, without pressure to make investments to alleviate
existing congestion.

With the opportunity to build and plan in mind, thisITS plan was developed based on the
following principles:

® |dentify achievable, economically feasible, and sustainable early winnersfor ITS
projects.

e Build the core infrastructure incrementally using interoperable systems, while
recognizing that the development of the ITS infrastructure and the services identified
require along-term commitment.?

2 “Interoperability is the capability of two systemsto operate with each other,

exchange information efficiently, and utilize the capabilities in each of the systems

6



® Develop core ITS infrastructure in partnership with other transportation development
programs and stakeholders with similar objectives. Clearly the [-235 reconstruction,
the lowa Communications Network’ s interest in building a core fiber optic network in
Des Moines, and the development of anew signal system for downtown Des Moines
are current or planned activities that present significant opportunities for synergy with
the development of a core ITS infrastructure. Capitalizing on opportunities to work in
parallel with other projects will help to accelerate the construction of ITS
infrastructure.

Plan Development Process

This plan was devel oped through a number of iterative steps. The first step in the process
was to identify a steering committee for the project. The steering committee represented a
broad variety of stakeholders from the metropolitan area. The first steering committee
task was to review and critique the proposed work plan and begin to become more
familiar with ITS.

The first significant activity for the project wasto lay the groundwork for the study. This
was done by conducting an inventory of transportation mapping and data management,
travel and transportation management, public transportation, and the current status of the
use of ITS services in the Des Moines metropolitan area.

During the inventory phase, the most extensive work was conducted while populating map
databases with inventory data. The data sets were then compiled in a GI S database.
Maplnfo, a desktop GIS software, was selected as the database system. Two databases
were constructed. The Central 1owa Automated Mapping (CIAM) map base was used for
urbanized Polk County, while the lowa DOT’ s map base was used for the entire study
area. The CIAM map base provided greater accuracy, and hence the CIAM maps were
used where they were available. Additional data (or layers of information) were imported
for geographic features, streets, highways, railroads, airports, corporate limits, and county
boundaries.

Layers were then built in the MPO area map base for traffic counts, traffic accident data
from the lowa DOT’ s Accident Location Analysis System (ALAYS), traffic signals, and
signal systems. This database has continued to evolve and has become part of an
integrated transportation management system. During 1997 and 1998, similar databases
will be developed, region by region, for the entire state of 1owa and will contain other

effectively.” Taken from “ITS Architecture Standards Development Plan,”
prepared by the Joint Architecture Team, prepared for U.S. Department of
Transportation, June, 1996, p. 5.



related transportation data from other transportation management systems (e.g., pavement
and bridge management data).

Using the inventory of existing systems facilities, traffic and transportation characteristics
and attributes, and existing I TS services, the steering committee targeted five topic areas
to concentrate on. They included:

Incident Management

Traveler Information

Advanced Traffic Control
Commercial Vehicle Operations
Data Management

For each topic, a different approach was taken to study related issues and to identify
candidate ITS services. For incident management, traveler information, and advanced
traffic control, a committee was developed to identify goals and objectives, institutional
issues, and systems requirements. For commercial vehicle operations, project staff

worked directly with the lowa Motor Carriers Association (IMTA), and the IMTA
convened IMTA members to review the work developed by the project staff. Data
management issues were identified through project staff discussions with technical staff for
the constituent agencies and a meeting with constituent groups. The work in each of these
topic areas resulted in the identification of specific market packages for further focused
refinement.

To assist the subcommittees in visuaizing traveler information systems, two static Internet
home page systems were built. One of the systems presented transit information,
including route and schedule information for all of the Des Moines Metropolitan Transit
Authority’s (MTA) fixed route service. The other system provided information and
identified points of interest to truck operators.

The next step in the planning process was to conduct areview of ITS technology. To do
this, adetailed review that AlliedSignal had conducted for the Maricopa County
Department of Transportation (the county containing Phoenix, Arizona) was reviewed and
updated. The technology review included an evaluation of 169 technologies with respect
to 12 criteria. The criteriaincluded categorization and description of the technology,
supportability of the technology, technology costs, and judgmental evaluations of the
technology’ s benefits and negative and positive attributes.

Given athorough understanding of the technology and the desired ITS services, the study
developed an I TS deployment plan with projects spaced in time over the short, medium,
and long term. Thelist of projects was developed by study staff through a series of
meetings with constituents for each group of functions and with the steering committee.



The steering committee approved the proposed list of projects during its June 20, 1997
meeting.

The project plan identified 45 separate projects or phases of activities to be devel oped
through a program of projects spread over time. Most of the activities identified are to be
completed or will be under way within the first five years of the planning period (1997 to
2002). The I-235 reconstruction planned for the year 2002 provides a watershed for the
proposed I TS projects. Prior to reconstruction, the focus is on the incremental
establishment of TS services in the urban area and improvement of reconstruction
diversion routes. During reconstruction, the focus turns to implementing ITS
infrastructure on the 1-235 corridor as part of the reconstruction.

It is the purpose of this report to define aroad map for the devel opment of surveillance,
communication, and transportation system condition-data processing systems to support
the provision of ITS market packages. Once accepted, the next step for the deployment
of ITS services in the Des Moines metropolitan areais to move to the system design.

Study Participants

The study was ajoint project of the Des Moines Area MPO, the lowa DOT, the Federal
Highway Administration, the Center for Transportation Research and Education,
AlliedSignal, and Booz, Allen and Hamilton. The study was directed by a steering
committee that included a broad variety of stakeholders. They included:

® The Des Moines Area Metropolitan Planning Organization - Tom Kane, Executive
Director

® |owa Department of Transportation - Marty Sankey, 1-235 Coordinator; Timothy
Crouch, Traffic Control Engineer; Michagl Audino, Director, Field Services Division

® |owa State Highway Patrol - Steve Marsh, Captain

® Federal Highway Administration - James Hogan, Design and Traffic Operations

Engineer

City of Des Moines, Traffic and Transportation Department - Gary Fox, Office

Director

City of Des Moines, Police Department - Bob Lohrman, Enforcement Officer

Polk County Engineering Department - Mark Wandro, Assistant County Engineer

Des Moines Metropolitan Transit Authority - Donna Grange, Paratransit Director

City of West Des Moines, Public Works Department - Duane Wittstock, City Engineer

City of West Des Moines, Police Department - Bob Rushing, Captain

City of Windsor Heights, Fire Department - Al Hunter, Fire Chief

lowa Motor Truck Association - Scott Weiser, President

Greater Des Moines Chamber of Commerce - Kent Sovern

Des Moines International Airport - William Flannery, Aviation Director



A number of other organizations and individuals contributed to the study by completing
guestionnaires and meeting with study staff members. These contributors ranged from
ITS technology manufacturers to Des Moines area hotel managers who are potential users
of traveler information services.

What’s Next?

This report clearly identifies specific projects, provides cost estimates for the projects, and
suggests a starting point of design. Therefore, the next step in moving the Des Moines
metropolitan area to deployment of ITS servicesis to program improvements and conduct
detailed design of the system elements. Because I TS projects involve high technology
with which staff and transportation decision makers are generally unfamiliar, and because
the benefits are not as easily understood or as tangible as highway reconstruction or bridge
building, ITS projects have been more difficult to promote, particularly in areas like Des
Moines where congestion has not yet become intolerable. Asaresult, championsfor ITS
within the Des Moines metropolitan area must be generated and continually reinvigorated.
The steering committee represents a good core of Des Moines area I TS champions.
Therefore, it is recommended that the Early Deployment Study steering committee
continue to work together as a deployment steering committee following the completion
of this project. Meetings should be scheduled regularly (e.g., once every other month) to
discuss deployment action items.

Report Organization

As part of the ITS Early Deployment Study, severa ITS projects and initiatives were
identified. These arelisted in Table 1-2 aong with an approximate time frame. The
implementation, benefits, and cost of each project is discussed by chapter in this report.
Each chapter discusses a specific function or functions of the proposed Des Moines
metropolitan ared s Intelligent Transportation System. Although functions are discussed
separately, they are largely interdependent. The chapters and their order are:

Chapter 2 Public Transportation Systems

Chapter 3 Commercia Vehicle Operations

Chapter 4 Service Patrols

Chapter 5 Priority Corridors

Chapter 6 Interjurisdiction Signal Coordination

Chapter 7 Advance Transportation Management/Traveler Information System
Chapter 8 Incident Management

Chapter 9 Pre-Trip Traveler Information

An underlying assumption of the deployment plan is that institutional issues that
commonly stymie deployment of ITS will not dow or halt the deployment of ITSin Des
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Moines. Further, the recommendations made in this plan are based on the assumption that
the lowa DOT will lead the development of a Transportation Management Center. The
promotion of TS deployment is consistent with the lowa DOT program to support the
deployment of ITS as defined in the recently released state transportation plan, “lowaln
Motion.”*

References

1 lowa Department of Transportation, “State Transportation Plan - lowa In
Motion,” adopted by the lowa Transportation Commission, July, 1997, p. 77.
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Public Transportation Systems

The study steering committee recommended that the Des Moines Metropolitan Transit
Authority (MTA) implement two I TS applications: one to prioritize the automated traffic
signal timing plans to accommodate MTA buses in downtown Des Moines, the other to
automate the payment of bus fares with electronic fee cards.

Traffic Signal Prioritization for Buses

Traffic signa priority for buses may be provided through active or passive measures.
Passive measures are those that are programmed into the signal system’ s design or are part
of the signal system’s predetermined signal timing plan. Passive strategies may involve
programming signal timing plans to provide green phase progression at the travel time of
buses rather than at the travel time of automobiles or permitting buses to make specific
movements at intersections that other traffic cannot make. Active measures involve real-
time-responsive signal systems that provide green priority for approaching transit vehicles
(prioritization) or that simply interrupt the normal signal cycle and turn the signal greenin
the direction of the bus' stravel (preemption).

Of the two active strategies, prioritization at traffic signals involves making real-time
adjustments to traffic signa timing plans to increase the likelihood that the signal will be
green when the transit vehicle enters the intersection. Preemption, on the other hand,
interrupts the signal’ s normal timing plan to ensure that the signal will be green when the
vehicle enters the intersection.

Early methods (1960s and 1970s) for reducing bus delays at intersections involved
preempting the normal traffic signal cycle. Because traffic signal controller processors at
that time did not have the computing capabilities to adjust themselvesin real time,
prioritization strategies were not an aternative. Preemption, however, does not take into
account the delays (or user costs) associated with providing priority treatment for the bus
receiving preemption. Specifically, preemption and turning the light green in the direction
of the bus's travel causes an interruption of traffic flow in opposing directions. The
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resulting delays are not taken into account in preemption. Further, preemption causes a
breakdown in the green phase progression for traffic traveling along the same arterial as
the bus and on crossing streets. With advances in traffic signal controller processors,
prioritization strategies are now possible that minimize the interruption of general traffic
flow and the associated delays and user costs.

Real-time adaptive traffic control with transit prioritization involves one of severa
methods to reduce the likelihood that a bus will be delayed at atraffic signal and reduce
overall bus delays at intersections. The methods involve making marginal adjustmentsin
the traffic signal timing plan to reallocate portions of the signal’s cycle time or to adjust
the cycle time.

Cycle times are one of the fundamental building blocks of atraffic signal timing plan.
Using avery smple example, the cycle time is the time taken from the start of one
intersection movement (e.g., a north-south through movement) through all other phases
(east-west through movement and |eft-turn movements) returning back to the beginning of
the same movement. The time required to go through all movements and return to the
original movement isacycle. Each movement within the cycle is a phase, and the
proportion of a cycle allocated to each phase is the split.

Along an arterial, traffic signals should be synchronized to allow traffic to move from one
to the next intersection (at the posted speed or below) without having to stop. The
synchronization of green at sequentia traffic signalsis known as progression. Thetime
between the beginning of the through movement at one intersection and the beginning of
the phase in the same direction at the next intersection is known as the offset. To maintain
progression in both directions, each signal aong an arterial must have the same cycle time
length.

If abusisnot going to arrive at an intersection while the light is still green, green time (or
priority) may be provided in the direction the bus is traveling by extending the green

phase. Or green time may be provided to the bus by cutting off a phase early in a direction
opposing to the direction of the bus. Or a new phase design (e.g., skipping a protected
left-turn phase) may be adopted to provide priority to traffic flowing in the bus's direction.
After the prioritization strategy has been effected, the traffic signal control system will
adjust back to its original traffic signa timing. Some of the most sophisticated traffic
signal timing and control programs are constantly making marginal adjustments to
accommodate current traffic conditions. Such adaptive systems require traffic signal
control processors capable of making adjustmentsin real time.

Generally, priority is provided at the expense of one or more movements. Most modern
adaptive traffic signal control strategies try to adjust the traffic signal timing to take into
account the total number of people going through the intersection (person throughput) as
opposed to the number of vehicles going through the intersection (vehicle throughput). In
other words, in theory providing green time will not be taken away from one phase and
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given to another phase unless the total person throughput isincreased. Providing buses
priority generally improves person throughput for two reasons:

1. During peak load periods, buses can easily carry as many passengers as can 30
passenger cars and often more. The cost of delaying 30 carsis, therefore, roughly
equivalent to the cost of delaying one bus. Because buses have a much more
significant impact on total person throughput, they should usually receive priority
treatment over automobiles.

2. Heavy vehicleslike buses and trucks do not perform as well as automobiles in terms of
deceleration and acceleration. Therefore, when heavy vehicles do not stop at an
intersection, the delay due to their stopping and starting is not imposed on the traffic
flow. Thus, overdl traffic flow performance isimproved when heavy vehicles are
provided priority through intersections. In arecent study of truck prioritizing it was
found that delay is reduced for both automobiles and heavy vehicles when heavy
vehicles are provided priority treatment through an intersection.*

Because they generally improve an intersection’s overall person throughput, traffic signal
systems providing priority to bus movements can be quite cost effective (see the benefits
and costs section of this chapter for more discussion of cost effectiveness). Another
advantage is that traffic signal prioritization for buses increases transit travel time
reliability. Poor travel time reliability isamaor problem for bus systems at transfer points
with headways of 15 minutes or longer (e.g., Des Moines). One way to reduce variability
in bus travel timesis to reduce their dwell time at traffic signals.

It is therefore recommended that the new Des Moines downtown traffic signal system be
developed with transit prioritization capabilities. Only signals at intersections along the
MTA’s routes need to provide intersection prioritization for buses. Figure 2-1 contains a
map of downtown Des Moines. Intersections that are part of the downtown signal system
areidentified by large dots. In downtown Des Moines, there are 56 signalized
intersections on bus routes. A number of Urban Traffic Control (UTC) systems are
commercialy available with prioritization systems.
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Figure 2-1 Downtown Traffic Signal System and Bus Routes

Traffic Signal Priority System Design

There are several methods for organizing atraffic signal system to activate bus
prioritization at traffic signals. All methods require an Automatic Vehicle Location (AVL)
system of some kind.

Oneform of AVL that isvery accurate uses an onboard global positioning system (GPS)
to determine the location of the vehicle and aradio to transmit the location of the vehicle
to abase station at the transit management center. In addition to identifying buses
approaching atraffic signal, this type of AVL can continuously identify the location of the
bus and transmit location and other management information to the base station. Other
management information might include the number of passengers on board or the current
mechanical condition of the engine and other bus components.

To actuate the priority treatment at the intersection, the system compares the position of

the bus with its scheduled position and, if the bus is running behind schedule, the system
requests that the approaching traffic signal system provide the bus priority treatment. This
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kind of operation requires a connection between the base station at the transit
management center and the traffic signal control system.

Other systems involve the use of a bus-mounted device to communicate directly with an
approaching traffic signal to request priority treatment for the bus. Such a system may use
aradio frequency transponder mounted on the bus. A roadside reader in advance of the
intersection identifies an approaching bus and signals the traffic signal controller to
provide the bus with priority treatment at the intersection. Other systems may use a short-
range radio, infrared, or microwave signal (which may or may not be activated by the
driver) to signal the traffic signal controller directly (one of the most poplar systems uses a
high-energy infrared strobe to signal the approach of a bus).

Systems are now being tested that include both GPS and AVL systems and an onboard
system to communicate directly with an approaching traffic signa (oneis being tested by
the Napa Valley Transit using an infrared strobe to request prioritization of the signal
controller). An onboard computer compares the current location of the busto its
scheduled location on the route. If the busis behind schedule by a predefined tolerance
(e.g., five minutes), the onboard system actuates the signal priority system as the vehicle
approaches the intersection. This type of automated system provides the greatest amount
of flexibility and functionality.

It is recommended that within five years the downtown Des Moines traffic signal system
capabilities be developed to provide priority treatment for buses using driver-prompted
signals emitted from the vehicle. This capability should be investigated as part of the new
downtown signal system study. It is further recommended that the MTA investigate other
onboard electronics that could be incorporated into this system in the future. Emergency
vehiclesin the City of Des Moines currently can preempt traffic signal timing along
planned emergency routes using strobes mounted on the vehicles. A similar system with
the same but upgraded technology would provide the greatest flexibility to expand. The
City of Des Moines and other cities in the metropolitan area are familiar with this
technology and are using it to preempt traffic signals for emergency vehicles. The
familiarity with and use of the technology would support future expansion of signals with
prioritization capabilities to areas outside of downtown. In the future, as the Des Moines
MTA upgrades its vehicles by integrating AVL systems and onboard computersinto its
fixed route fleet, it can build in capabilities to perform self-actuation of signals.

Benefits and Costs
Public transit systems that have adopted priority treatment at traffic signals have reported
anumber of benefits. These include reduced variability in travel times, improved

regularity of services (reduced deviation from actual and scheduled headways), reduced
operating costs due to improved fuel consumption performance, and increased ridership.?
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The benefits depend on the unique application of the priority treatment, but in case studies
involving 20 European cities the transit systems experienced an average 50 percent
reduction in delay time due to bus prioritization at traffic signals.®

Typically, buses on transit routes on arterial streets experience 30 percent of their run time
at red traffic signals. With traffic signal prioritization, run times can be reduced by 15
percent if the entire route includes priority treatment for buses at all traffic signals. Even
though priority treatment is recommended only in downtown Des Moines, the cost savings
could be significant. For example, a bus travel time savings during the peak period is
typically vaued at approximately eight dollars per minute. A delay savings of only five
minutes for one bus per weekday would result in an annual benefit of $10,000. The
equipment costs for prioritization systems are typically $1,500 per bus (for an emitter and
in-vehicle hardware) and about $5,000 per intersection (for the signal mast arm receivers
and control cabinet hardware). Not all MTA vehicles would have to be equipped, only
those on routes into the downtown core and those assigned peak period trips. The MTA
has estimated that it would equip up to 30 buses with emitters ($45,000).

Fifteen of the signalized intersections on MTA bus routes are aready equipped with an
infrared receiver and controller hardware for preemption by emergency vehicles (fire
trucks), and six additional intersections are planned to be equipped for emergency
preemption. Therefore, at most 35 intersections would require completely new
equipment. The existing equipment would have to be updated, but much of it could be
reused. First, however, atraffic engineering study of the downtown system should be
conducted to determine which intersections actually require prioritization. For example,
because delays due to boarding and alighting are alarge source of delay along the Walnut
Transit Mall during the peak period, prioritization may be ineffective in reducing delay. A
traffic engineering study of prioritization at intersections in the downtown is recommended
as part of the downtown signal system study.

In the 20 European case studies mentioned earlier, priority treatment systems provided an
economic payback equal to their capital cost in three to 16 months. At the same time,
minimal costs were imposed on traffic traveling through the intersection in opposing
directions, and traffic in general may have benefitted by the expedited movement of sow
buses through intersections.*

Electronic Fare Payment

Electronic fare payment involves paying for services using electronic media rather than
using cash, tokens, or paper transfers. Electronic payment is most commonly done with
magnetic stripe cards or with cards containing a microprocessor (smart cards). Transit
operators employ electronic fare payment for three principal reasons:
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1. To avoid the cost of managing cash payments. Managing cash has severa costs that
managing electronic payments does not. Cash management costs range from the cost
of physically managing cash to the cost of security. Electronic systems provide better
control and can more fully automate accounting and billing operations.

2. To provide greater convenience and flexibility for fare payment to customers. With
electronic payment, customers do not have to carry cash. Payment for services can be
made from multiple sources. For example, fares may be fully underwritten or
subsidized by employers, public agencies (e.g., human services agencies), or shopping
centers. Partial or full subsidies can be funded by these organizations with the
knowledge that the funds will be used only for their intended purpose.

3. To automate collection of management information. Through the use of electronic
payment and electronic transfer usage information, management has ready accessto
ridership and travel pattern information.

Convenience to the customer is a direct benefit for the transit system’sriders. However,
most of the other benefits involve reducing costs or accessing better management
information for the transit system.

Electronic Payment Structure

Personal electronic payment is amost always conducted with a card and a card reader.
The card either acts like an el ectronic purse and electronically carries value or identifies an
account upon which credit or funds may be drawn. When designing an electronic payment
system, there are basically three attributes of electronic payment technology and systems
to consider:

1. Market size. There are fixed costs for both providers of electronic payment services
and their customers. For service providers, fixed expenses include the cost of
computers and hardware to control, accept, and dispense electronic payment, as well
asthe cost of establishing financial relationships with electronic payment partners. For
the customer, depending on the sophistication of the technology, the card itself can
cost as much as $20. Expensive systems can only be justified if their fixed costs can be
spread across many uses and users.

2. Electronic card type. The principal card types are magnetic stripe cards, where data
processing capabilities reside on the reader, and smart cards, where data processing
occurs primarily on the card via a built-in microchip.

3. Functionality. The functionality of a card is determined both by the number of
functions you can use it for and by the extent to which each function is automated.
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Generdly, the lowest functioning smart cards offer greater functionality than the most
robust magnetic stripe cards.

Selecting atechnology is a trade-off among these three attributes. When the electronic
payment card is used for only one purpose (e.g., paying transit fares) and does not support
avariety of uses (e.g., banking, human services, identification/driver’s licence, parking
payment, vending machine purchases, etc.), the volume of users and uses does not warrant
the high fixed costs associated with high functionality. Systems that limit themselves to
one purpose (e.g., paying trangit fares) or ajust afew select services (e.g., paying transit
fares and purchasing parking at public garages) are closed systems. In other words, the
value represented by the card cannot be used outside a closed and defined set of activities.
An open system is available for use by any organization that meets the criteria for
participation. For example, credit cards or ATM cards are examples of open systems
(e.g., credit cards can be used to pay for purchases at al retailers who have met the card
company’ s criterid). Cards like common magnetic stripe ATM-debit cards are single
application cards. Inthe case of an ATM card, the card’s only application is to withdraw
funds from a bank account. Multi-application cards alow the user to conduct multiple
functions, such as store health records, work in vending machines, serve as a credit card
and drivers'slicence, etc. Thereisafundamental difference between a multi-application
card and a card that can be used with multiple merchants.®

The study group recommends that, given the size of the transit user population in Des
Moines and the lack of banking or public sector partners immediately available to support
electronic payment, the Des Moines MTA start with a closed system and look for
opportunities to migrate to higher functionality, multi-purpose systems in the future (five
to 10 years). The Transit Cooperative Research Program of the Transportation Research
Board is currently conducting a research project to further examine the role of electronic
payment in transit and define a migration path to multi-application cards.® The results of
this project should be quite useful to the MTA in mapping out its own migration path. In
the short term (one to five years), however, it is recommended that the MTA migrate from
its current cash-based system to a magnetic stripe card system and readers with read-write
capabilities. It will be necessary to maintain dua systems (cash and magnetic stripe cards),
thus diminishing the economies of using completely cashless systems. However,

electronic payment will reduce security risks, improve cash flow control, provide more
flexibility for fare payment, and offer new opportunities for marketing transit services.

The current standard fare boxes deployed in the MTA'’ s fleet can be upgraded to accept
thick, coated paper or polyester-reinforced paper tickets with read-write magnetic stripes
and athermal surface for electronically writing/storing the remaining value of the card
(“stored-value’). Thetickets cost fiveto 15 cents each. The same system has the
capability to read transfers to provide transfer control. The transfer capabilities can also
trace trips linked between routes to support better operational management and route
planning. Transfers paid for with magnetic stripe cards cost two to five cents per transfer.
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These fare box enhancements can support the migration to e ectronic payment using smart
card technology in the medium term (five to 10 years). Upgrading the fare boxes will cost
in the range of $3,000 to $4,000 per bus.

Smart Card Technology

Although magnetic stripe fare cards are more convenient than cash for fare payment, offer
better cash-flow control, and automate accounting and management information, magnetic
stripe technology has its faults. Magnetic stripe fare cards represent a closed system and
are not integrated into awider range of financial and personal information services.
Further, because the read-write systems are mechanical systems, they are prone to failure
and require maintenance. And processing magnetic stripe cards at fare boxes is generally
dower than paying with tokens and only marginally faster than paying with cash.

High-end magnetic stripe cards, however, can provide a great amount of flexibility. lowa
State University, for example, uses high-end magnetic stripe cards for faculty, student, and
staff identification cards. The ID cards may also be used as ATM cards at participating
banks and to pay for services or products at participating campus stores, restaurants, and
book stores; to access personal I1SU records at kiosks; to check out ISU library books; and
to pay for other campus services. To be able to provide this high level of functionality, the
cards contain two magnetic stripes (as opposed to the common single stripe).

Compared to magnetic stripe cards, smart cards offer an order of magnitude improvement
in the level of datathat can be stored and processed (as opposed to read-write and store)
on the card. Embedded in a smart card are a small microprocessor and nonvolatile,
electrically erasable, programmable, read-only memory (EEPROM). The principal
purpose of the microprocessor is to perform security checks to guarantee the
incorruptablility of the information stored on the card. Smart cards can store about 80
times as much data as can magnetic stripe cards, alowing them to serve multiple
applications on one card (e.g., fare payment card, credit card, library check-out card, and
adriver’slicence including driving history al in one card). Typica smart cards store three
kilobytes of data, and some can store up to eight kilobytes.

Worldwide, electronic payment and other personal services are migrating from
identification cards and magnetic stripe cards to smart cards. In France, for example, 22
million bank card holders have smart cards, and all automatic teller machines accept smart
cards as well as traditional magnetic stripe cards.” The primary reason that Europe and
other parts of the world are embracing smart card technology more quickly than is the
United States is that Europe has not had the telecommunication infrastructure to support
online banking capabilities. Smart cards are better suited to offline applications and,
therefore, because smart cards are suited to performing security checks offline, they were
more quickly adopted in Europe.
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One type of smart card is the contact card. This card contains a small array of electrical
contacts on one surface of the card for carrying data from the card to the reader and for
carrying electricity to the card. Stored value contact-type smart cards, with very little
processing capability, have been used for years in Europe at pay telephones. Hard-wired
into their logic isthe ability to deduct funds but never to increase the stored value.

The other type of smart card is a proximity smart card, or contactless smart card.
Proximity cards use radio frequency communications to transmit information between the
reader and the card. Normally, they have arange of one to 10 centimeters. The card's
antennais embedded in the plastic. The advantages of contactless cards are that they do
not have exposed connections that can wear out and render the card worthless and, since
the user is not required to physically place the card in contact with a reader receptacle,
transactions take place much more quickly. In fact, contactless smart cards are quite
attractive in transit operations where passenger throughput is an issue.

The study group recommends that the Des Moines MTA eventually migrate to contactless
smart cards with other partners in the metropolitan region.

Benefits and Costs

It is difficult to estimate the exact customer benefits due to the convenience of cashless
payments when riding transit. Perhaps the Des Moines MTA could make better route
planning and operations decisions if it had better information on ridership and transfers
provide by electronic payment systems, but it is difficult to estimate what those benefits
would be. However, it is reasonable to believe that with electronic payment the MTA
would have better control over fare collection, diminishing the potential for loss of fare
receipts, and reducing the opportunities not to collect fares or to accept erroneous
transfers.®

The MTA has estimated that the total cost to upgrade fare boxes to accept magnet stripe
payment cards will be $325,000. In 1995 the MTA reported collections of $2,350,000 in
passenger fares (this does not include revenues received due to contracts or other means).’
Assuming revenue increases of five percent per year and a social discount rate of four
percent per year, only athree percent improvement due to better fund control is required
to recoup theinitial capital investment over afive-year period. In other words, if the
improvement in control and efficiency of fare processing is equal to only three percent of
the fare payments, the cost of the new equipment will be recovered in five years. The
equipment purchased today will also support the MTA’ s future migration from magnetic
stripe cards to smart cards in another five to 10 years.
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Public Transportation Systems
Recommendations Summary

Two ITS functions are recommended to support the improvement of transit services
within the Des Moines metropolitan area. The first recommendation involves developing
the capability to provide priority treatment at signalized intersections for transit busesin
the downtown Des Moines area. Prioritization is recommended as a feature of the new
downtown signal system. At first, asimple system is recommended involving a driver
actuated signal from the bus to the traffic signal to request priority treatment at the
approaching intersection. Later, as more onboard technology is integrated into the
MTA'’s buses, the system could be upgraded to include the ability to request priority
treatment at an intersection automatically. To support the deployment of bus
prioritization in the downtown signal systems, an engineering study should be conducted
to define the technical requirements.

The second recommendation is to implement electronic fair payment using magnetic stripe
card technology. Initialy, the electronic payment card will be a closed systems, useful
only for payment of transit services. Over afive-year period, the MTA should attempt to
migrate to an open system, where electronic payment can be used for bus services and to
purchase other services or goods. Eventually the MTA should migrate to multi-purposed
smart card technology.
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Commercial Vehicle Operations

As explained in the “ Transportation Issues Report” prepared for this Early Deployment
Study, most of the ITS services for commercial vehicle operations (CVO) are under the
purview of state and federal governments. ITS services to support domestic and
international electronic screening; automation of administrative processes for carriers
moving freight or passengers in intrastate, interstate, and international commerce; and
automation of safety inspection are under the authority of the state and federal
governments. However, it iswithin the purview of Des Moines metropolitan area
interests to promote the adoption by state and federal governments of 1TS market
packages that will make freight and passenger transportation to, from, and through the
Des Moines metropolitan area safer and more efficient. By reducing transportation costs
and increasing safety, ITS-CVO market packages can make lowa goods more cost
competitive in distant domestic and international markets. The study group therefore
recommends that Des Moines interests support the progressive adoption of ITS
applications for CVO by the state of 1owa and by other states in the Midwest and the
facilitation of 1TS by the federal government.

Although most ITS-CVO functions are in the domain of the state and federal
governments, three ITS-CV O functions were identified by the steering committee as being
in the purview of metropolitan interests and were, therefore, examined further for ITS
infrastructure planning in the Des Moines metropolitan area. These three functions
include the following:

e Commercial traveler information to allow commercial vehicle drivers to make more
informed decisions regarding travel in, around, and through the Des Moines
metropolitan area.

® Facilities (e.g., intermodal terminals, rest areas, free trade zones, terminal access
facilities, etc.) and services (e.g., points to conduct electronic commerce, customs
services, communications services, etc.) to support ITS-CVO programs like the [-35
corridor initiative being supported by the North American Superhighway Coalition.
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e Useof ITStechnology to more quickly and accurately determine the characteristics of
and mitigation strategies for incidents involving hazardous materials.

Commercial Traveler Information Systems

During the course of the EDS, a static prototype commercial traveler information system
was built to illustrate such a system. The static system is an application of the World
Wide Web (Web), the graphical part of the Internet. Although motor carriers commonly
use electronic communication, most wide-area communication in the motor carrier
industry is still point to point using radio, satellite, cellular telephone, or telephone line
communication; the industry has generally not yet migrated to the use of and reliance on
the Internet. Because the Web is not commonly used by motor carriers, it is not
commonly available at truck stops and other CV O service and rest points. However, a
few truck brokers do post loads on the Web, and more CV O-oriented services are
becoming available on the Web. For example, the U.S. Department of the Treasury is
making its international trade automation software available on the Web, and carriers can
route their credentials and international shipment manifests back to the federal government
using the Web. The development of CV O-oriented Internet services, and motor carriers
reliance on them, is likely to increase in the future.

In urbanized areas, I TS projects have been initiated to provide traveler information to
CVOs, focusing on providing motor carrier dispatch offices with projected and real-time
traffic condition information, the location and impact of incidents, and weather-related
traveler information. The 1-95 Corridor Coalition’s Information Exchange Network (1EN)
isagood example of traffic information being processed for use by CVOs.! The IEN acts
as a conduit for exchange of information among various transportation authorities along
the corridor; specific information is then distributed to commercial vehicle dispatchers for
immediate trip planning within the corridor. A similar project is being developed in the
Southern California Priority Corridor, where an intermodal traveler information system
will distribute traffic and traveler information to motor carrier dispatchers.> As motor
carriersincreasingly rely on the Web for information and services, the Web will be a
logical avenue for distributing such real-time information to dispatchers and motor carrier
operators.

The study team recommends that the prototype commercial traveler information system
developed during the course of this study be migrated to a computer Web server under the
management of the lowa Motor Truck Association (IMTA). (The migration would be
accomplished as soon as the IMTA compl etes the development of its own Web page).
Most of the static information on the existing system is likely to remain current for one to
two years, but the IMTA should periodically review the system and update the database to
accommodate changes. For example, the list of truck equipment service providersin the
system, along with their addresses, services provided, and contract information, should be
updated as new businesses enter the market and as old ones drop out. The IMTA should
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ITS

also upgrade the system periodically to include additional sources of information coming
onlinein the future (e.g., statewide highway construction information and roadway
weather information). At thistime, the ITS infrastructure in Des Moines and in lowa does
not support the ability to provide rea-time traffic information and traveler information.
Within the next one to three years, however, when real-time traffic information becomes
available for 1-235 and [-35/80, the traveler information system could be expanded to
include dynamic traffic information.

Benefits and Costs

The benefits of developing acommercia traveler information system in lowa are
unknown. However, thereis agreat deal of interest in gaining access to information like
that contained in the existing static commercial travelers information system. For
example, the system contains information on low-clearance bridges in the Des Moines
metro area. Werner Enterprises, the third largest motor carrier in the United States, has
developed its own computerized national database of low clearance bridges that
dispatching personnel can query to identify the location of low clearance bridges by zip
code. Unfortunately, few motor carriers have the resources to develop such a database,
and Werner’' s database will soon be made obsolete by such routine highway activities as
overlaying the streets and reducing the clearance under critical bridges.

As motor carriers develop Internet capabilities, the commercial traveler information
system is likely to become more useful to motor carriers. Further, when the information
available through the system becomes dynamic (e.g., current weather and current highway
conditions), the system will be quite valuable to motor carriers for routing and scheduling
vehiclesin and around the Des Moines metropolitan area.

The cost of maintaining the existing static information system is less than $2,000 per year.
When dynamic capabilities become available, the cost of formatting the information
gpecifically for CVOs should be insignificant.

Services to Support International
Commerce

The focus of land-based international trade to and from the Des Moines metropolitan area
has been on 1-35. Thisis because I-35 is the most direct route to the Mexican border
through the international port at Laredo, Texas. Roughly 40 percent of the value of all
surface trade between Mexico and the United States crosses the border at one of the three
bridges at Laredo. During the 12-month period ending March 1995, the Laredo crossing
accounted for over $40 billion of trade. Further, the Laredo crossing connects with
Mexican highways that provide the most direct routes to Mexico's most industrialized
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region in and around Mexico City and other locations in central Mexico. Because of the
importance of 1-35 to increasing internationa trade with Mexico, 1-35 is being promoted
as an international trade corridor.

The North American Superhighway Coalition (NASCo, previously named the |-35
Corridor Coalition) is spearheading the promotion of 1-35 as an international trade
corridor. NASCo is a Dallas-based group organized by several local governments
(predominantly counties) in Texas that straddle [-35. In an effort to attract funding for
infrastructure improvement on Texas segments of 1-35 and to boost international trade
(predominantly with Mexico), the group began promoting the I-35 as a North American
Free Trade Agreement (NAFTA) trade corridor.

The immediate goa of NASCo isto have I-35 officialy designated asaNAFTA trade
corridor in the national transportation reauthorization bill that will replace the Intermodal
Surface Transportation Efficiency Act of 1991 (ISTEA), which expired September 30,
1997. The designation “NAFTA trade corridor” is new and has no specific facility
requirements or funding. Most proponents assume that the designation of a highway as a
NAFTA trade corridor will result in the highway having a higher funding priority and
receiving higher design standards than interstate highways.

NASCao, as part of its strategy to elevate the status of 1-35, has already successfully
sought the designation of 1-35 as a high-priority corridor. The category “high-priority
corridor” was created by ISTEA, and high-priority corridors were officially designated
under the National Highway System Designation Act of 1995. The designation of 1-35 as
a high-priority corridor allowed the states along [-35 to apply for and receive funding to
conduct a corridor planning study. The corridor planning study was initiated in the
summer of 1997 and is scheduled to be completed in the summer of 1998. It will address
concepts for the corridor, including the development of ITS infrastructure and ITS
services along the corridor.

In the spring of 1997 NASCo independently published its own plan for the corridor. This
plan calls for severa ITS services along the corridor, including the following:

® Electronic screening to allow screened motor carriers to bypass safety and weight
inspection points along the entire corridor.

® Electronic safety verification to alow enforcement officersto electronically verify a
the safety performance of atruck, its driver, and the motor carrier along the entire
corridor.

® Electronic single-point procurement of motor carrier credentials for domestic and
international movements.

® Electronic screening at the U.S. border with Mexico.

® Red-timeintercity traveler information.
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Most of these services are afunction of state governments or the federal government and
are therefore outside the control of interests within the Des Moines metropolitan area.
The part of the proposed service in which the Des Moines metropolitan area may have a
role is the promotion of international and domestic trade through a proposed facility that
NASCo is calling an International Trade Compliance Center. As conceptualized, these
centers would include the following services:

e Commercial carrier compliance with domestic and international commercia
regulations. Services would include providing access to electronic systems that
provide carrier credentials to move drivers, goods, and trucks in international and
domestic transportation (e.g., electronic procurement of state credentials and
electronic processing and forwarding required international border crossing credentials
to U.S., Mexican, and Canadian customs officials) and federal inspectors to support
international trade.

Support services for over-the-road trucking (e.g., equipment repair and servicing).
Cargo terminal s/transportation transfer sites for goods moving in international and
interstate commerce.

Warehousing (general and bonded) and distribution facilities.

Sites for companies involved in international trade to locate.

Support services for local manufacturing and service companies.

Support services for passenger and personal international travel.

Similar mixes of transportation services exist in and around international border ports of
entry and at afew inland ports. The Alliance, in Fort Worth, Texas, represents an
enormous model for a NASCo International Trade Compliance Center. The Alliance
covers approximately 13 square miles of land and includes access to I-35E, an intermodal
rail yard, and a cargo airport. The Alliance aso includes aforeign free-trade zone and a
freeport tax exemption (allowing the movement of products and goods through the state
of Texas without incurring inventory taxes) and is an enterprise zone providing tax
incentives to new companies located at the Alliance. All the ancillary services available
provide strong business reasons for firms to locate at the Alliance. Although a smaller but
similar facility may be located within the Des Moines metropolitan area, developers must
look for compelling business reasons for firms to conduct business through a Des Moines
center or even locate at a Des Moines location rather than somewhere else.

The only ITS-related services envisioned by NASCo to reside within an International
Trade Compliance Center are those to automate carrier compliance with domestic and
international commerce regulations. The processing and procurement of credentials may
be conducted with electronic processes similar to other forms of electronic commerce.

The international credential processing system, the North American Trade Automation
Prototype (NATAP), is dready available over the Internet, and most other applications are
migrating to the Internet for communications. If an Internationa Trade Compliance
Center were located in the Des Moines metropolitan area, the only ITS infrastructure that
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would be necessary is computers and high-speed data transmission lines. The
communication and computing assets necessary to support an International Trade
Compliance Center should be part of the facility design.

Some of the more complex issues for the development of such afacility are likely to be the
physical design of the facility, the intermodal connections (access to rail, truck, and air
intermodal facilities), developing partnerships/agreements between carriers, design of the
intermodal information systems, agreements between the agencies and organizations
required to support international trade (e.g., Immigration and Naturalization Service, U.S.
Department of Treasury, U.S. Department of Agriculture, etc.).

The Des Moines metropolitan area interests also have an opportunity to support
international commerce along 1-35, and specificaly in the Des Moines area, by supporting
and promoting lowa' s implementation of the national systems architecture developed for
ITS-CVO applications and its implementation by neighboring states. The national ITS
program for CV O has developed a systems architecture for ITS-CVO entitled Commercial
Vehicle Information Systems and Networks (CVISN). CVISN supports al the ITS.CVO
market packages (e.g., domestic and international electronic regulatory screening,
credentials, and safety; electronic one-stop shopping for credentials, etc.) identified in the
national ITS system architecture. Along the 1-35 corridor, the states of Minnesota and
Missouri are national leaders in working to implement the CVISN architecture. Kansas,
working closely with Missouri, is not far behind in the development of its systemsand is
developing a business plan to implement the CVISN architecture. 1owa, Oklahoma, and
Texas, unfortunately, have not viewed the adoption of the national architecture asa
priority and have not accepted offers of federal funds (requiring equal state match) to
develop business plans for adoption of the national architecture.

If 1-35isto function asan ITS-CVO corridor, al the states in the corridor should adopt
the national ITS-CVO architecture. Thisincludes upgrading their motor carrier
information systems to be compatible or interoperable with national standards. Adoption
of the national architecture will allow the ITS system to operate as envisioned along the
[-35 corridor, facilitating the movement of international trade. The study team therefore
recommends that Des Moines metropolitan area interests actively promote lowa' s and
other Midwestern and southwestern states' progressive adoption of the national ITS-CVO
systems architecture.

Also, if I-35isto function asan ITS-CVO corridor, lowa and the other states along the
corridor may want to establish athird-party organization to operate and manage interstate
ITSCVO activities. Currently al existing ITS-CVO corridors or programs have
developed such third-party organizations. Several western states participate in the
PrePass program provided by HELP Inc., a private nonprofit organization. PrePass
provides electronic screening services on afee-per-vehicle-pass basis. The Advantage



I-75 program is operated through the University of Kentucky’s Kentucky Transportation
Center. The Kentucky Transportation Center receives federal ITS Operationa Test
funding to manage corridor-wide electronic screening services. In the future, when the
operational test funding is no longer available, the program will be funded by the
participating states (there is no fee for passing aweigh station on I-75). Thel-95
Corridor Codlition, which is not technically an ITS-CVO corridor in the same sense as |-
75 and has not yet implemented any ITS-CVO services on the corridor, has a third-party
organization that manages the business of the codition. A similar technical organization
should be developed on the I-35 corridor to work simultaneously with all the states along
the corridor, and the study team recommends that Des Moines metropolitan area interests
actively promote the development of such an organization.

Benefits and Costs

The benefits of developing a Trade Compliance Center are still unclear; however, the ITS
infrastructure costs are insignificant in comparison to the total infrastructure and property
costs. Clearly, the benefits of the Alliance have been significant for Fort Worth. A facility
with similar intermodal and international servicesis proposed for the Kansas City are,aand
Kansas City Southern Industries recently announced its plans to build such afacility at the
Richards-Gebaur Memorial Airport on the southeast side of the metropolitan area.

A Des Moines Trade Compliance Center would require access to computers and high-
speed data lines. The software to conduct electronic processing of credentials for
international and interstate commerce is or soon will be in the public domain. For
example, the NATAP software is available free over the Internet. Software to allow
motor carriers to purchase domestic credentials electronically is under devel opment and
will be available within six monthsto one year. What is not yet in place are the state
systems to accept credential requests electronically.

For 1-35 to function as an international trade corridor supported by ITS and be consistent
with the concepts developed for the 1-35 corridor, the states along the corridor must adopt
and implement the national ITS architecture. Further, successful implementation of ITS
services aong the corridor will require that an organization operate corridor-wide
services; typically this has been athird party organization. It is amost impossible to
estimate the benefits of more reliable travel times and the ability of international and
domestic enforcement officials to concentrate their resources on high-risk carriers rather
than stopping and inspecting al trucks. It isalso difficult to isolate the benefits to Des
Moines area business of improving 1-35. However, CTRE did develop an estimate of the
cost of delaying trucks at all inspection points along 1-35. The costs of delay alone are
currently over $20 million per year and are expected to rise to over $100 million per year
by 2007. If exports and imports with Mexico continue to escalate at their current rate, the
cost could be well over $250 million by 2007.

35



Hazardous Materials Response

The ultimate vision for response to an incident involving a hazardous material spill or a
potential hazardous material spill isfor onboard equipment to notify the responders of the
exact location of hazardous materials spills; identify the hazardous materials on board, the
quantity of the hazardous materials, and the magnitude of the spill; and communicate a
procedure for response and cleanup to the first responders. Unfortunately, such a system
isnot yet available. Efforts have been made to automate the delivery of hazardous
materials information to first responders. Operation Respond has developed an
inexpensive computerized tool to determine the nature of the cargo on board vehicles
operated by carriers participating in the Operation Respond program.

Operation Respond was started as a partnership between the Port Terminal Railroad of
Houston and the Federa Railroad Administration in 1992. More recently, severa rail and
motor carriers, chemical manufacturers, and the National Institute of Occupational Safety
and Health (NIOSH) have supported Operation Respond’ s devel opment of a hazardous
materials information system. The Operation Respond Institute is a private, nonprofit
organization. The system used to support hazardous material first respondersisthe
Operation Respond Emergency Information System (OREIS).

Under the OREIS, once a hazardous materials potential spill or spill has occurred,
emergency responders identify the equipment by the carrier’s vehicle number (power unit
or/and trailer number) displayed on the outside of the vehicle. The vehicle number is then
keyed into a personal computer running OREIS software. Using a telephone modem, the
computer is linked with the carrier’ s database. With the appropriate password, the
emergency responder’ s computer extracts the data on the cargo from the carrier’s
computer. The contents of the cargo are identified by standard transportation commodity
code (STCC). For any contents identified as hazardous, the computer immediately
displays emergency information from either the U.S. Department of Transportation’s
North American Emergency Response Guide or the American Association of Railroads s
Chemicdl List.

The carriers fully enrolled in Operation Respond include most Class | Rail Carriers
(including the Union Pecific Railroad) and Chemical Leaman Tank Linesand Y e low
Freight Systems. Other major motor carriers are evaluating Operation Respond and are
expected to enroll shortly.

The study group recommends that the Des Moines metropolitan area adopt the use of the
OREIS software as part of its hazardous materials response program. The Des Moines
Fire Department’ s Hazardous M aterials Response team provides 24-hour dispatch service
and hazardous spill cleanup services for eight central lowa counties and the cities in those
counties--Polk, Boone, Story, Marshall, Marion, Warren, Madison, and Dallas counties--
an area that includes the entire Des Moines metropolitan area. Asaresult of the Des
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Moines Fire Department’ s leadership in hazardous materials spill cleanup, the project team
recommends that the computer with the OREIS software reside at its offices.

Benefits and Costs

The OREI'S software operates on a standard |BM-compatible microcomputer and requires
atelephone modem. The software cost is $360 for a single system and $25 per month for
membership. Assuming that the Des Moines Fire Department would have to purchase a
new computer and a dedicated telephone line for the computer, the cost of the system
would be less than $4,000. If the software could be mounted on an existing
microcomputer, the system costs may only be $360. Once the systemisin place, the
annual operation cost is only $300 ($25 per month).

There are no estimates of the benefits of having more timely and accurate information
when a hazardous spill occurs. However, the ability to more quickly mitigate a spill
reduces the public’s exposure to risk and clears a blocked highway more quickly. A recent
Transportation Research Board study of emergency response to hazardous material spills
found that it is not unusual for emergency responders to be unable to find the information
they need to treat a spill, nor isit unusual for responders to experience significant delaysin
getting the information they need.® Saving time in the case of an extremely hazardous spill
could significantly reduce risks to the public and to the responders. At the very least, a
quicker response could lead to reduced traffic delays while the incident is being cleared.

Commercial Vehicle Operations
Recommendations Summary

The mgority of the ITS market packages related to commercia vehicles are within the
purview of state and federal governments and not regional or local government. Asa
result, there are few action ITS items which governments and organization within the Des
Moines metropolitan area have the authority to implement. On the other hand, it is within
the interests of the Des Moines metropolitan area to promote safe and efficient
commercial vehicle movements from, to, and through the Des Moines area. To thisend,
interests in the Des Moines area can encourage state and federal officials to implement
ITS applications that promote CV O efficiency and safety.

To support commerce, it is recommended that the lowa DOT and other state agenciesin
the region adopt and implement the national architecture for CVO (CVISN) and
implement ITS-CVO market packages in cooperation with states in the region and federa
agencies. Thisisparticularly trueif lowa, and particularly the Des Moines metropolitan
area, wishes to participate in the plans developed for the 1-35 corridor by the North
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American Super Highway Coalition. It isfurther recommended that the metropolitan area
examine its role with respect to the development of an International Trade Compliance
Center.

A specific item recommended in this chapter includes the migration of the existing
Internet-based Commercial Traveler Information System to the lowa Motor Truck
Association’s (IMTA) Internet Web pages. The IMTA should be responsible for
maintenance of the Web page. Another specific recommendation is that the Operation
Respond Emergency Information System (OREIS) be deployed at the Des Moines Fire
Department’ s Hazardous Materials Response team headquarters.
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Service Patrols

The main objective of a service patrol is provide incident clearance services and to keep
the highway free from temporary blockages due to minor incidents. Typically service
patrols clear minor cargo spills, remove debris from the highway, tow or push disabled
vehicles off the roadway, assist drivers with minor mechanical problems, administer first-
aid, control small vehicle fires, perform other tasks to assist stranded motorists, report on
traffic conditions, and assist with traffic control and coordination in the case of a major
incident (an accident).

Service patrols are known to operate in more than 35 U.S. metropolitan areas, and there
are probably many more urban areas with service patrols that are not documented in the
literature (e.g., Des Moines).! These programs usually consist of afleet of light-duty
trucks, equipped with two-way radio communications with the traffic control center. The
trucks are usually equipped with emergency signs and devices, gasoline, antifreeze and
other consumables, and tools. Often the trucks are equipped to push vehicles. Service
patrols usually operate along defined routes, although some are dispatched on demand.
Typically, the patrols operate only during the peak periods on weekdays, however, their
hours of operation may vary with the local conditions and demand.

The number of service patrols varies dramatically with both the types of servicesthe
service patrols provide and the size of the coverage area. Los Angeles has the largest fleet
of service patrols with 80, but an urban area like Des Moines may require only two.

Existing Des Moines Area Service Patrol

A service patrol vehicleis aready operated in the Des Moines metropolitan area by
Alexander “Big Boy” Motor Sports, a Des Moines commercial auto repair center. The
service patrol, known as the Rescue Truck (the operator is known as Rescue Bob), isa
pickup truck equipped with a compressor, generator, gasoline, small tools, jumper cables,
awarning light bar and rotating ember warning light, etc. Rescue Bob has been a fireman
and is, therefore, trained in emergency response strategies (e.g., first aid). The Rescue
Truck circulates on the Des Moines freeway system providing help to distressed motorists.
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Its services range from providing first aid and traffic control at accident sites to acting as a
guide vehicle for lost motorists. Rescue Bob also provides traffic reports over aDes
Moines radio station. The hours of operation of the Rescue Truck are during the morning
peak period from 5:30 am. to 9:00 am. and in the afternoon peak from 4.00 p.m. to 7:00
p.m. Loca police departments have coordinated and cooperated with the operation of the
Rescue Truck and have provided Rescue Bob with instruction on operating procedures.

The Rescue Truck’ s operation is financed by the owner of Alexander Motor Sports, Dave
Alexander. Advertising for other organizations has been placed on the truck in exchange
for services or equipment. For example, Airtouch Cellular provides cellular telephones
and air time in exchange for advertising mounted to the truck. However, the truck, fuel,
and the driver’ s wages are provided by Alexander Motor Sports, which plansto add a
second truck in early August 1997. Ultimately, Alexander Motor Sports plans to equip
the two trucks with push bumpersto allow them to push disabled cars off the right-of-

way.

The Rescue Truck isavery popular and positive charitable activity conducted by a private
organization. Further, it seems reasonable that the spirit of starting the service should be
encouraged. However, in the long-run and once a Transportation Management Center
(TMC) is established, a more direct linkage between private philanthropic activities and
traffic management activities should be established. For example, arelationship would
have to be established between the TMC and private service patrol providers regarding
operating procedures, communications, and responding to the TMC’ s directions. Perhaps
this might result in a private-public partnership and even an opportunity to allow other
members of the business community to participate in the service.

Until aTMC is established, local and state police agencies are encouraged to research the
legal ramifications of allowing a private organization to perform functions reserved by the
Code of lowafor peace officers (e.g., direcingt traffic and pushing disabled vehicles off
the right-of-way). It was not within the scope of services for this project to analyze the
legal liability of planned services; it would be prudent, however, for the transportation
agencies that cooperate with Rescue Bob to seek legal counsel. The lowa DOT General
Counsel believesit would be unlikely that there would be any legal liability for law
enforcement agencies in the metropolitan area so long as the services are being provided
independently by a private organization. In fact, the Code of 1owa encourages good
Samaritans. However, a motorist assistance operation that routinely provides services
normally reserved for peace officers with the full knowledge and cooperation of
enforcement officials may not be construed as operating independently. Hence, any local
and state agencies could become a party to any liability created by Rescue Bob's actions.

Once alegal opinion is available, al relevant organizations involved (e.g., city police

departments, the lowa State Highway Patrol, the lowa DOT, and Alexander Motor
Sports) are encouraged to enter into a memorandum of agreement (MOA). The MOA
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should identify the interest of the organizations to cooperate and the responsibilities of
each organization.

Services Required

The Rescue Truck has been operating for five months (as of August 1, 1997). During this
period, the service assisted 674 motorists, an average of six motorists per week day.
During this period, the truck traveled roughly 36,000 miles or roughly 350 miles per day.
Based on estimates made for the transportation issues report, there are currently about 18
non-accident incidents per day in the Des Moines Metropolitan area. Therefore, a second
motorist assistance truck is probably needed.

For several reasons, the service should be institutionalized and conducted in coordination
with the public agencies. Currently, there is no assurance that the service will continue to
be offered and no specification of the level of service provided. OnceaTMC is
established, the service patrol should work in coordination with the TMC and, therefore, a
formal relationship between the organizations should be designed.

Benefits and Costs

Assuming atwo-vehicle service patrol is established to work during peak traffic periods
on week days, each vehicle travels roughly 350 miles per day, the operators works split
shifts (four hours in the morning and four hours in the afternoon), and the vehicles can be
housed at an existing facility, the annual cost of operation is estimated to be between
$160,000 and $200,000 per year. The estimates include wages and fringe benefits costs
of the operators, mileage costs of the vehicles, and supplies. Currently, with the private
sector operating this service, the cost to metropolitan transportation agencies is nothing.
This provides a substantial reason to encourage continued private sector participation.

Nine studies were found that have evaluated motorist assistance programs and arrived at
benefit-to-cost ratios for services in the Charlotte, Chicago, Denver, Hayward
(Cdifornia), Houston, Los Angeles, and Minneapolis-St. Paul metropolitan areas and for
Ontario provincial emergency patrol. Benefit-to-cost ratios ranged from 2.3 to 1 to 36 to
1.2 Most of these studies used traffic simulation models to estimate the benefits of more
quickly clearing minor incidents. All of them included reduced delay due to quicker
clearance of incidents, some included reduced vehicle emissions and fuel consumption due
to more quickly clearing incidents, and some included the valu